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ABSTRACT: Forthenutritional evaluation of green seaweed Ulvafasciata, afeedingtrial was performed in albino 
rats. The results indicated that the 20% replacement of seaweed U. fasciata instead of carrot or lettuce in rat diet 
causes no harmful effects, as evident by a non-significant change in blood constituents and serum enzyme levels. 
The weight gain observed in rats with U. fasciata diet was same as that of control diet. The true digestibility ratio 
of U.fasciata was 80.20% with carrot and 83.40% with lettuce. The data suggest that the green seaweed U.fasciata 
could be used as an alternative dietary component in animal fodder. 
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INTRODUCTION 
In Pakistan a variety of seaweed species are abundantly found along Sindh and 
Balochistan coasts and a number of reports have been documented during the last 
decade including their biochemical and biomass studies. These studies revealed high 
potential for commercial utilization of seaweed as feed, fodder and commercial 
extractives (Qari and Qasim, 1988, 1990; Qasim, 1980, 1981, 1986, 1991; Qasim and 
Barkati, 1985). 
For a possible commercial utilization of seaweed species as animalfodder, feeding 
trials have been conducted as reported in this communication. The green seaweed 
Ulva fasciata, commonly known as sea lettuce, was supplemented in rat- diet in place 
of carrot and lettuce to assess its digestibility and acceptibility. The parameters used 
were weight gain and true digestibility ratio and changes in the blood constituent 
levels. 
MATERIALS AND METHODS 
Green seaweed U fasciata was collected from Karachi coast, at low tides during 
winter season. In the laboratory, seaweed was washed and cleaned to remove 
exogenous material with seawater followed by rinsing with tap water. Mter washing, 
seaweeds were dried, ground to fine powder and stored at low temperature in sealed 
bottles. 
PREPARATION OF DIET: 
For the test group, pellets were prepared by thoroughly mixing powdered U. 
fasciata in 20% concentration and other ingredients, according to the recipe given in 
Table I, with water until a stiff dough resulted. The dough was dried and broken up 
into convenient pellet size. Control pellets contained either carrot or lettuce powder 
instead of U. fasciata. 
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Table I. Recipe for preparation of diet. 
Ingredients Ulva-pellets Control pellets 
(Carrot/Lettuce) 
(g) (g) 
Algal powder/Carrot/Lettuce 20 20 
Wheat Flour 50 50 
Sugar 10 10 
Butter/Ghee 10 10 
Salt 01 01 
Casein 09 09 
ANIMALS: 
Thirty adult albino rats of either sex (10 each for U. fasciata, carrot, and lettuce 
diets) weighing approximately 260 g were used. They were housed 5 per cage at room 
temperature and allowed to consume pellets and water ad libitum. 
PERIOD OF TEST : 
Period of the test was three weeks and the animals were weighed everyday. Feces 
had been collected on alternate days for whole length of experiments while the blood 
was collected on 21st (final) day of experiment. 
BLOOD ANALYSIS: 
Plasma was obtained using sodium oxalate as anticoagulant. ESR, PCV or 
hematocrit, MCHC and hemoglobin level of blood was determined according to 
previously described methods (Diggs, 1966). Vitamins (A,B and C) in blood was 
determined in plasma as described (Horwitz, 1970). Serum enzyme (creatine kinase, 
lactate dehydrogenase, glutamate oxaloacetate transaminase, glutamate puruvate 
transaminase, alkaline phosphate . .B-amylase) and chemical constituent (glucose, 
creatinine, bilirubin, protein, albumin, cholesterol, triglyceride) levels were also 
estimated on Fuji 750 autoanalyzer using standard kits of Boehringer (Germany) 
according to manufacturer's instructions. After completion of experiments (21 days) 
both test and control animals were sacrificed. Blood was collected directly from heart 
with the help of a micro syringe for hematological studies while organs were removed 
to examine any possible gross morphological change. 
DIGESTIBILITY: 
The true digestibility of test and control diet was determined according to the 
method described by Hayami et al. (1960). Results were expressed as means S.E.M. 
RESULTS 
The results achieved by the feeding of Ulva diet in albino rats were summarized 
in Tables II-VI. From the data it is evident that the replacement of 20% of either carrot 
or lettuce with Ulva had no adverse effect on rats since they remained perfectly healthy 
and gained weight throughout experiment (Table II). An increase of 71.0 g in 
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Table II: Average weight gain by albino rats (test group) during feeding with 
Ulva fasciata diet. 
Type 
Ulva 
Control I 
Control IT 
Days 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
Mean 
Weight 
(g) 
264.0 
267.0 
273.0 
277.0 
282.0 
287.0 
291.0 
296.0 
299.0 
304.0 
308.0 
311.0 
314.0 
317.0 
321.0 
324.0 
329.0 
332.0 
334.0 
335.0 
335.0 
±S.E 
3.82 
3.90 
3.12 
3.64 
2.63 
2.20 
2.93 
3.30 
2.89 
2.15 
2.32 
2.77 
2.88 
3.00 
3.10 
3.00 
2.97 
2.17 
2.81 
2.69 
3.10 
Table ill: Blood parameters in test group (Ulva) and 
control group I (carrot) and II (lettuce) 
Hbgm/dl E.S.R.mm M.C.H.C% PCVml/dl 
17.10±0.66 2.10±0.12 37.00±0.60 43.0±1.20 
15.30±0.63 1.60±0.08 33.36±0.36 37.0±.0.41 
17.50±0.23 1.46±0.12 35.20±0.47 38.5±.0.23 
Results are expressed as mean ±S.E. 
Table IV: Level of vitamins in plasma of test group (Ulva) and 
control group I (carrot) and II (lettuce) . 
125 
Type .6-Carotene J.Lg/dl Vitamin A J.Lg/dl Vitamin C mg/dl 
Ulva 
Control I 
Contro1ll 
53.66±1.41 
96.16±0.60 
46.00±0.47 
Results are expressed as mean ±S.E. 
42.60±0.85 
54.22+0.34 
46.31±0.27 
0.68±0.009 
0.54±0.006 
0.78±0.004 
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Table V: Serum enzyme levels in test group (Ulva) and 
control group I (carrot) and IT (Ietuce). 
Serum enzyme Ulva Control I Control II 
CK 28.90 ± 0.790 31.42 + 0.340 . 21.82 ± 0.480 
LDH 177.10 ±2.900 161.70 ± 0.360 170.40 ± 0.600 
SOOT 37.00 ± 1.310 38.54 ± 0.250 31.43 ± 0.330 
SGPT 11.60±0.410 11.00 ± 0.140 13.00 ± 0.280 
ALP 63.00 ± 1.470 65.75 ± 0.310 63.74 ± 0.310 
AMY 116.40 ± 0.730 123.00 ± 0.950 116.00 ± 2.240 
GLU 98.20 ± 0.820 81.21 ± 0.500 84.88 ± 1.210 
CREAT 0.48 ± 0.009 0.46 ± 0.004 0.39 ± 0.004 
T-BIL 0.75 ± 0.010 0.74 ± 0.004 0.61 ± 0.004 
D-BIL 0.25 ± 0.007 0.27 ± 0.004 0.31 ± 0.007 
BUN 13.40 ± 0.450 13.18 ± 0.250 13.20 ± 0.310 
T-PRO 6.90 ± 0.440 6.36 ± 0.220 5.53 ± 0.230 
ALB 3.30 ± 0.270 3.55 ± 0.230 2.51 ± 0.230 
CHOL 182.80 ± 4.300 96.34 ± 0.710 101.00 ± 1.700 
TAG 102.30 ± 3.300 153.20 ± 1.660 l74.70 ± 0.390 
Results are expressed as mean ±S.E. 
CK=Creatine Kinase, LDH=Lactate Dehydrogenase, SGOT=Serum Glutamate Oxaloacetate 
transaminase, SGPT=Serum Glutamate Pyruvate Transaminase, ALP=Alkaline Phosphatase, 
AMY=Amylase. Values in IU/1. GLU=Glucose, CREAT=Creatmine, T-BIL and 
D-BIL=Total and Direct Bilirubin, CHOL=Cholesterol, TAG=Triglyceride. Values in mg/dl. 
TP=Total Protein, ALB= Albumin. Vlues in g/dl. 
Table VI: Rate of apparent and true digestibility in test (Ulva) and 
control group I (carrot) and II (lettuce). 
Apparent digestibility % True digestibility % 
Ulva-Diet Control I 
(C-1) 
Control II 
(C-11) 
Ulva/C-1 Ulva/C-11 
79.31±6.31 85.10±3.60 84.23±3.64 80.20±1.80 83.40±3.10 
Results are expressed as mean £S.E. 
average body weight was observed after feeding Ulva d~et while an average of 82 g 
in control diets. Similarly, no marked difference in blood components (Table III), 
plasma composition (Table IV) and serum enzyme levels (Table V) with respect to 
controls were observed in test rats. Likewise, no change in gross morphology of vital 
organs (heart, liver, lungs, kidneys, small and large gut) was noted. 
True digestibility of control and test diets were somewhat similar (Table VI). No 
marked differences in true digestibility of Ulva versus control diet I (carrot) and Ulva 
versus control diet II (lettuce) was detected. On the other hand, apparent digestibility 
was different for test and control diets. It was only 79.31 %for Ulva diet while 85.09% 
and 84.23% for control I and II, respectively. 
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Increased amount of vitamin C was observed in plasma of rats fed with Ulva diet 
and control diet II (lettuce) while comparatively lower amount in control-! (carrot) 
was noted. A reverse was true for vitamin A and fi-carotene (Table IV). 
DISCUSSION 
High nutritional value in terms of biochemical composition of U. fasciata from 
Karachi coast is well documented earlier (Qasim, 1980; 1981; 1986; 1991; Qasim and 
Barkati, 1985). In many developed and underdeveloped countries this species is 
consumed as salad, in soup, and raw with rice (Chapman, 1980 a,b). In Pakistan, 
inspite of the presence of appreciable amount of certirin important essential nutrients 
i.e. amino acids, fatty acids and minerals (Qasim, 1980; 1986; 1991) in Ulva species, 
it is not yet used as worthy food supplement. 
The present study shows that incorporation of U. fasciata at 20% level did not 
produce any ill effect tested in rats. On the contrary, it fairly increases weight of test 
animals. Previously, similar results were obtained after feeding trials of another green 
seaweed U. lactuca in a rat model (Alam and Qasim in MS). Present results are in 
good agreement with those reported previously (Jones et al., 1979). They have found 
a significant increase in rat and pig 'weights during feeding of seaweed (Ascophyllum 
nodosum) diet. Improvement in growth of cattles, poultry, pigs and rats after 
supplementation of dried algae in basal diet was also reported by several scientists 
(Lunde, 1940; Sheehy et al., 1942; Black, 1955; Nebb and Jensen, 1965; Jensen, 1972; 
Chapman, 1980a,b). 
A balanced serum enzyme and chemical component levels in test group with 
respect to control group clearly indicate that the Ulva diet is as nutritious as carrot 
and lettuce. It is also confirmed by gross morphology results that U/va-supplemented 
diet has no harmful effect on rat organs. Similarly, no obvious change was noted for 
blood parameters. Increased levels of vitamin C in plasma is probably due to high 
vitamin C content in Ulva and lettuce as compared to carrot (Chapman, 1980a; Qasim 
and Barkati, 1985). The difference found in apparant and true digestibility ratio is 
because of the unpalatable flavour of seaweeds as reported by Hayami et al. (1957, 
1960) in feeding trials of Chiarella and Scenedesmus diets. 
From the present study it is concluded that Ulvajasciata species is safe to use as 
feed supplement. Its high nutritional quality and nontoxic meal is suitable for 
commercial scale feeding of poultry and cattles. 
REFERENCES 
Black, W.A.P. 1955a. Seaweeds and their constituents in foods for man and animals. Chemistry and Industry. 
W.A.P. Black Harrison and Sons Ltd. London:1640-1646. 
Black, W.A.P. 1955b. Seaweed in animal foodstuffs. !-Availability and composition. Agriculture. 62: 12-15. 
Black, W.A.P. 1955c. Seaweed in animal foodstuffs. II-Feeding and digestibility trials. Agriculture 62: 57-62. 
Chapman, D.J. 1980a. Seaweed as animal fodder, manure and for energy. In: Seaweeds and their uses 3 (Ed. 
Chapman, V. J. ). Chapman and Hall, New York. Pp.3 0-61. 
Chapman, D.J. 1980b. Sea vegetables (Algae as food for man)."In: Seaweeds and their uses 3 (Ed. Chapman, V.J.). 
Chapman and Hall, New York. Pp.62-97. 
128 Pakistan Journal of Marine Sciences, Vo1.2(2), 1993 
Diggs, L. W. 1966. Hematological techniques. In: A text book of clinical pathology 7 (Ed. Miller, S.E. ). Williams 
and Wilkins Co. Baltimore. Pp.1-56. 
Hayami, H., K. Shino, T. Hayakawa and H. Yoshimura. 1957. Studies on the digestibility of Chiarella. Annual 
Report of the National Institute ofNutrition, Toyamacho, Tokyo, Japan: 28-30. 
Hayami, H., K. Shino, K. Morimoto, T. Okano and S. Yamamoto. 1960. Studies on the utilization of Chiarella as 
a source of food. II. Human experiments on the rate of absorption of food. Annual Report of the National 
Institute of Nutrition Toyamacho, Tokyo, Japan: 60-61. · 
Horwitz, W. 1970. Official methods of analysis, llthed. Association of Official Agriculture Chemists, Washington, 
D.C. Pp.649-676. 
Jensen, A. 1972. The nutritional value of seaweed meal for domestic animals. Proceedings of International 
Seaweed Symposium, Trondheim, Norway 7:7-14. 
Jones, R.T., G. Blunder and A.J. Probert. 1979. Effects of dietary Ascophyllum nodosum on blood parameters of 
rats and pigs. Botanica Marina 22: 393-394. 
Lunde, G. 1940. Feedstuffs from seaweeds. Papirjournalen 28: 147-152. 
Nebb, H. and A. Jensen. 1965. Seaweed meal as a source of minerals and vitamins in rations for dairy cows and 
bacon pigs. Proceedings of 5th International Seaweed Symposium Halifax Aug. 25-28, 1965: 387-393. 
Qari, R. and R. Qasim. 1988. Seasonal changes in the standing crop of intertidal seaweeds from Buleji coast. In: 
Marine Sciences of Arabian Sea (Eds. Thompson, M.F. and N.M. Tirmizi). Pp.449-459. 
Qari, R. and R. Qasim. 1990. Seasonal changes in the standing crop of intertidal seaweeds from Manora coast. 
Proceedings ofNational Seminar on Fisheries Policy and Planning Karachi: 279-286. 
Qasim, R. 1980. Chemical composition of seaweeds from Karachi coast. Karachi University Journal of Science 8: 
135-137. 
Qasim, R. 1981. Biochemical studies on some seaweeds from Karachi coast. Karachi University Journal ofScience 
9: 105-111. 
Qasim, R. 1986. Studies on fatty acid composition of eighteen species of seaweeds from Karachi coast bordering 
the northern Arabian Sea. Journal ofChemical Society of Pakistan 8: 223-230. 
Qasim, R. 1991. Amino acid composition of some common seaweeds. Pakistan Journal of Pharmaceutical 
Sciences 4: 49-54. 
Qasim, R. and S. Barkati. 1985. Ascorbic acid and dehydroascorbic acid contents of marine algal species from 
Karachi. Pakistan Journal of Scientific and Industrial Research 28: 129-133. 
Sheehy, E.J., J. Brophy, T. Dilton and P.D' Muineachian. 1942. Seaweed (Laminaria) as stockfood Economy. 
Proceedings ofRoyalDublin Society3: 150-161. 
Tamura, E., A. Nishihara, S. Isobe and N. Matsuno. 1957. Nutritional studies on Chiarella. Animals Report of the 
National Institute ofNutritjon, Toyamacho, Tokyo, Japan: 25-27. 
